Comparison of the effects of unfractionated heparin and the low-molecular-weight heparins dalteparin and enoxaparin on spontaneous platelet aggregation and adenosine diphosphate activity in platelets during the third trimester of pregnancy.
Low-molecular-weight heparins (LMWHs) have demonstrable pharmacokinetic, pharmacodynamic and safety advantages over unfractionated heparin (UH) in routine clinical use and are now the preferred agents in routine anticoagulant therapy. However, the utility and impact of the LMWH compared with that of UH has not been studied extensively in human pregnancy, wherein the prophylaxis against venous thromboembolism is imperative. Human pregnancy is a hypercoagulable state with an increase in spontaneous platelet aggregation (SPA) in vivo. We evaluated and compared the effects of UH and the LMWHs dalteparin and enoxaparin (10 U/ml) on SPA in citrated whole blood with an ultraflow platelet counter in pregnancy and also investigated the role of adenosine diphosphate (ADP) in heparin-induced platelet aggregation in the third trimester of pregnant women (aged 28 +/- 3 years, gestational age 34 +/- 5 weeks) and in healthy, age-matched nonpregnant women. Pregnant women showed a significantly increased SPA of 37% 6 5% compared with 16% 6 3% in nonpregnant women (p < 0.01). UH exerted a significantly greater proaggregatory effect on SPA compared with that of LMWHs or saline (p < 0.0002; ANOVA). The maximum values of SPA were as follows: UH, 69% +/- 5%; dalteparin, 46% +/- 5%; and enoxaparin, 54% +/- 3%. There was no difference between SPA induced by LMWHs and saline or between enoxaparin and dalteparin. At 480 s, there was no difference in SPA induced by LMWH between pregnant and nonpregnant women, but UH substantially and specifically increased SPA in pregnant women compared with that in nonpregnant women (p < 0.01). This heparin-induced platelet activation and thrombocytopenic response was reversed by apyrase grade II (ADP scavenger) that also inhibited SPA in pregnancy to a level similar to that of nonpregnant women (p < 0.0002; ANOVA). These results indicate that the LMWHs dalteparin and enoxaparin cause significantly less platelet aggregation in whole blood in pregnancy and in the nonpregnant state when compared with UH. The proaggregatory platelet effects of UH is substantially enhanced in pregnancy, a property not shared by LMWHs. The reversal of the heparin-induced platelet activation by apyrase grade II suggests that the mechanism is, at least in part, mediated by copious ADP release from platelets or red cells by heparin but not LMWHs.